This study considers the influences on agents' decisions in an international context. Using data from five seasons of European cup football matches it is found that referees favour home teams when awarding yellow and red cards. Previous research on referee decisions in national leagues has identified social pressure as a key reason for favouritism. While social pressure is also found to be an important influence in this study, the international setting shows that nationality is another important influence on the decision-making of referees. In considering principal-agent relationships account needs to be taken not only of how agents (referees) decide under social pressure but also of how national identity shapes agents' decision making.
The Influence of Social Pressure and Nationality on Individual Decisions: Evidence from the Behaviour of Referees
Introduction
Team sports are (almost) unique in that the final stage of production (contest between two teams) is observed. This feature presents numerous opportunities for studying the behaviour of agents in sporting contests. One aspect that has received attention is managerial decision making in the form of team selection, substitutions or interchanges (Clement and McCormick, 1989) .
Another area of interest is the testing of economic hypotheses concerning strategic behaviour by players. In the case of penalty-kicks in football (soccer) for example, a number of studies have found evidence that goalkeepers and penalty-takers adopt mixed strategies (Chiappori et al. 2002; Palacios-Huerta, 2003; Coloma, 2007) .
Attention has also focused on the behaviour of match officials (referees). Referees are assigned the task of implementing the laws of the game and ensuring that players abide by the regulations. Research based on match analysis from the European Football Championship in 2000 suggests that a top official makes 137 observable interventions on average during a game, including awarding free-kicks, penalties, corners, throw-ins, and halting play for serious injury (Helsen and Bultynck, 2004) . In the case of free-kicks and penalties, the referee has the discretion to decide whether a foul merits a caution, in the form of a yellow or red card. Since some of this decision making is guided by subjective judgment, football referees are often accused of being inconsistent and biased in their decision making (Dawson et al., 2007 , Buraimo et al., 2007 , Boyko et al., 2007 .
Studies of referee decision making in football tend to focus on two decisions: the decision to add on time at the end of matches and/or the decision to award red and yellow cards. Research on a number of domestic European leagues suggests a home team bias in referee decision making and identifies social pressure (influence of the crowd) as one of the main reasons for the bias. In contrast, research on North American sports has recently focused on (racial) discrimination in decision making by match officials (see, for example, Price and Wolfers, 2007) .
Though referee behaviour has received attention from academics in recent years, little is known about the influences on decisions in an international context 1 . This paper fills a gap in the literature by analysing the decision to award yellow and red cards in European cup football (UEFA Cup and UEFA Champions League). In particular, the study addresses the extent to which social pressure influences the award of red and yellow cards (incidence of disciplinary sanction). In doing this, the roles played by absolute and relative size of the crowd, and the architecture of the stadium (in terms of running tracks and fencing) are considered. The international dimension to the study is exploited by examining the role of nationality in the incidence of disciplinary sanction. To the best of our knowledge, this is the first study to examine the influence of nationality on individual decisions.
Consistent with previous studies, our findings suggest social pressure in the form of crowd density and stadium architecture (presence of a running track) is an important influence on behaviour. The incidence of disciplinary sanction is also influenced by the type and stage of competition. The novel contribution of the paper is its focus on nationality and the finding that referee nationality, team nationality and league reputation influence individual decisions. In particular, it appears that there is a tendency for referees from countries with 'smaller' associations to favour home teams.
The reminder of the paper is structured as follows. Section 2 reviews the previous academic literature. Section 3 describes the data and considers the empirical methodology.
Section 4 provides the results and Section 5 concludes.
Literature Review
Evidence of inconsistency and bias in decision making by referees has been found in a number of European domestic leagues. Garicano et al. (2005) , using Spanish data, find a tendency for referees to add on more time at the end of matches when the home team is trailing by one goal compared to when the home team is leading, particularly when contests are close.
Similar findings have been demonstrated for the German premier league (1 st Bundesliga) by Sutter and Kocher (2004) and Dohmen (2008) , and for the Italian league by Scoppa (2008) .
One potential source of bias by referees is social pressure (influence of the crowd). Dohmen (2008) finds that architectural conditions play a key role in the refereeing bias observed, namely: the size of the crowd (absolute size), the attendance-to-capacity ratio (relative size) and the proximity of supporters to the pitch (the presence of a running track). He finds that there is more added time in close matches when the crowd is physically close to the field of play. Also, home teams are significantly more likely to be awarded a disputed penalty, with the physical distance between the crowd and the playing field important to this decision. Petersson-Lidbom and Priks (2007) find similar results for Italian football following the Italian government's decision to enforce clubs with sub-standard stadiums to play home games behind closed doors. Buraimo et al. (2007) and Dawson et al. (2007) consider the impact of social pressure on disciplinary sanction. Buraimo et al. (2007) find the size of the crowd has no statistically significant effect on sanctions awarded to either the home or away team in the English Premier
League or in the German Bundesliga. In contrast, Dawson et al. (2007) show that home teams playing in front of larger crowds incur more disciplinary sanctions. Buraimo et al. (2007) , in the context of the German Bundesliga, find the presence of a running track increases the number of yellow and red cards awarded to the home team. Neither study, however, considers the impact of relative crowd size.
In a laboratory style setting, Nevill et al. (2002) showed videotapes of tackles to referees who, having been told the identities of the home and away teams, were asked to classify the tackles as legal or illegal. One group of referees viewed the tape with the soundtrack (including the crowd's reaction) switched on, while a second group viewed silently. The first group was more likely to rule in favour of the home team (calling, on average, 15.5% fewer fouls). The first group's decisions were also more in line with those of the original match referee.
Recent research also suggests that match officials respond to incentives. Rickman and Witt (2008) apply a natural experiment to assess the introduction of professional referees in the English Premier League. They find that home team bias in adding on time at the end of matches essentially disappears following the introduction of professionalism. This is explained in terms of the higher remuneration associated with professional status, which, together with increased monitoring, acts as a disincentive to show (implicit) favouritism.
A popular notion of refereeing inconsistency is the same offence being treated differently by different referees. The fact this occurs suggests officials use prior information to inform the decisions they make. Research has found this to be important both prior to contests taking place and as contests unfold. Plessner and Betsch (2001) observe that officials are less likely to award a penalty to a team if they have previously awarded the same team a penalty but are more likely to award a penalty if they have awarded a penalty to the opposing team. Furthermore, Jones et al. (2002) suggest that a player's aggressive reputation can influence the number of red and yellow cards awarded. For example, on observing a bad challenge by a player with an aggressive reputation, the referee may be more inclined to dismiss that player because he interprets the challenge as a deliberate attempt to injure an opponent. In contrast, a similar challenge made by a player with little or no aggressive reputation may only lead to a caution because the referee believes in this instance, and based on prior knowledge of the player, the tackle was mis-timed rather than intentional 2 .
By exploiting data on referee and team nationality it is possible to extend previous work in an interesting way. Accordingly, we examine the extent to which decision-making is influenced by the nationality of the clubs (and referees) and the reputation of the league. The notion of identity and how it impacts on decisions is well established in sociology and psychology and has recently gained prominence in the economics literature (Akerlof, 1997; Akerlof and Kranton, 2000, 2005) . Akerlof and Kranton (2005) argue that when account is taken of identity utility becomes situation dependent rather than fixed. This seems to have particular relevance in the present context: a referee of one nationality interacts with two teams of a different (and sometimes the same) nationality. Therefore, in an international setting we may expect to find referee and team (national) identity influence the decision-making of the referee.
Data and Empirical Methodology
The empirical analysis relates to matches played in the UEFA Champions League and the UEFA Cup over the period 2002-03 to 2006-07 3 . Match data on home (away) club name, home 2 The reputation of athletes has also been found to influence the behaviour of judges in individual sports such as boxing (Balmer et al., 2005) , ice skating (Findlay and Ste-Marie, 2004 ) and gymnastics (Ste-Marie and Valiquette, 1996) . 3 Both tournaments have undergone a number of format changes in recent times. Currently, both competitions adopt a mix of elimination rounds and round-robin group stage matches, with both using a seeding system to protect the stronger teams from being eliminated in earlier rounds. The total number of teams and the total number of matches played in these competitions has also grown considerably. of UEFA Cup matches did the home team incur more yellow cards than the away team. It is also notable that the number of yellow cards tends to be higher in the UEFA Cup. Red cards, in contrast, are observed less frequently: less than 20% of matches in either competition generated one or more red card. Tables 1 and 2 about here   Table 3 provides information on the average number of yellow and red cards awarded to the home and away team by referee nationality. Significant differences are observed. For example, Greek referees tend to issue more yellow cards to the home team compared to other nationalities, averaging nearly two cards per game. They also tend to issue more yellow cards to the away team, averaging 2.6 yellow cards per game. Portuguese referees provide the widest the Champions League had more than doubled (to 76 teams) and the total number of games nearly trebled (to 213 games). The number of teams (157) difference, with the away team being issued with 0.96 more yellow cards than the home team on average.
As mentioned above, red cards are observed less frequently but there are some notable differences across referee nationalities. For example, English referees on average issue more red cards to both the home team and the away team. Belgian officials appear to be extremely lenient, issuing a home team with a red card on average once in every 62 matches and on average once in every 15 matches for the away team. In general, the frequency of red cards awarded to the away team tends to be higher and in a number of cases (e.g. referees from France, Russia, Scotland, Slovakia and Switzerland) it is between two and three times higher.
Table 3 about here
In order to establish whether there is systematic bias in either the distribution or incidence of disciplinary sanction, it is necessary to control for relative team quality. In this study, a team quality measure is constructed using historical match data and follows the method of UEFA in the seeding and drawing procedures of the two cup competitions. The average coefficient (hereafter referred to as the coefficient index) from the previous five years is used as a measure of team quality. One weakness of this method is that it does not weight performance according to competition. Further, it is less sophisticated than forecasting models, including ones based on betting data (e.g. Buraimo et al. 2007) . Whilst a detailed evaluation of forecasting models is beyond the scope of this study, preliminary analysis found that the team coefficient index does a reasonably good job at predicting match outcomes 7 .
7 Binary probit and ordered probit models were constructed with the team coefficient index as the explanatory variable. In the majority of cases it was found that a one unit increase in rank difference is predicted to increase the probability of a home win by approximately 2%, which seems intuitively plausible. Also, with the exception of Dawson et al. (2007) and Buraimo et al. (2007) , previous studies have used relatively simple measures to capture team quality.
In addition to team quality, a variety of other controls are also included, based on the discussion in Sections 1 and 2. These include variables relating to crowd size, crowd density (attendance to capacity ratio) and stadium architecture (i.e. presence of a running track and/or fencing), competition (Champions League or UEFA Cup) and stage of competition. The nationality of the referee, club nationality and league reputation (as measured by whether the team plays in one of the top five leagues) are also considered. As discussed earlier, the inclusion of these effects allows us to determine whether there are significant differences in referee behaviour across nationalities, whether the nationality of the club is important and whether league reputation acts as a signalling device. Definitions of the variables used in this study are provided in the Appendix.
Measurement of the dependent variable follows the approach of Dawson et al. (2007) . In the estimations below, the dependent variables are the total numbers of disciplinary 'points' incurred by the home and away teams in each match, calculated by awarding one point for a yellow card and two points for a red card. Two points are also awarded when a player is dismissed as a result of two cautionable (yellow card) offences in the same match 8 .
The number of disciplinary points per match takes the form of count data, which suggests the use of a count data regression model 9 . However, it is also possible to model count data using discrete choice methods that recognise the sequential nature of the data (Cameron and Trivedi, 2005) 10 . One such candidate is the ordered probit model, hence: 
The choice of outcomes for both the home team equation and the away team equation is determined in ordered to minimise identification problems associated with outcomes with few observations and is based on the distributions observed in Tables 1 and 2 . As equation (2) indicates there are six outcomes in both equations, but the number does not need to be equal for the two dependent variables.
Each endogenous discrete variable is associated with X exogenous variables and coefficients β β β β h β β β β a as described above. If ε h and ε a are assumed to be independent and normally distributed, (1) can be estimated using a univariate ordered probit model. A bivariate ordered probit model is appropriate if ε h and ε a are assumed to be joint normal 11 and Both univariate and bivariate models are estimated using the method of maximum likelihood. Table 4 presents results for the determinants of disciplinary points based on univariate and bivariate ordered probit models. For the home team the difference in the team coefficient index (home coefficient index minus away coefficient index) is negative and statistically significant. This implies that a strong home team will incur fewer disciplinary points. For the away team, the coefficient is correctly signed (positive) but is not statistically significant. In both the home and away equations it appears that, on average and other things unchanged, the number of disciplinary points is lower in the Champions League. However, there is also evidence, for both teams, that the number of disciplinary points increases as the competitions enter the final phases. In terms of the influence of the crowd and the architecture of the stadium, it appears that relative size of the crowd matters more than the absolute size: both the home team and the away team are likely to incur more disciplinary points the closer the stadium is to capacity. The presence of a running track has the effect of increasing the number of disciplinary points awarded to the home team 12 . between the home and away teams. For example, a track makes the atmosphere less intense, and this makes it easier for the referee to punish either team for foul play but the size of the effect differs between the two teams. Punishment of the home team increases by more than punishment of the away team because refereeing bias favouring the home team is greater (the home team gets away with more foul play than the away team) when the crowd is close to the pitch. In the case of stadium density the effect is symmetric (and positive) but the marginal effect indicates the magnitude is larger for the away team (details available from first named author on request). In preliminary investigations we also interacted crowd size and crowd density with stadium architecture but this had no significant effect on the results.
Results
The findings associated with the impact of the crowd and the architecture of the stadium are consistent with previous research. The presence of a running track increases the distance between the pitch and the crowd. This works to increase the number of disciplinary points awarded to the home team, implying less implicit favouritism towards the home team when the influence of social pressure is weaker. On the other hand, the relative size of the crowd appears to increase the number of disciplinary points awarded to both the away team and the home team.
The absolute size of the crowd and the presence of fencing have no impact.
One potential problem with the univariate ordered probit is that it assumes independence between the disciplinary points awarded to the home and away teams. Possible contemporaneous correlation between the disturbances of the home and away team equations can be captured by a bivariate ordered probit model. The significance of the ρ statistic and the LR test of independent equations in Table 4 provides evidence that the error terms in the two equations are correlated, and justifies the use of a bivariate model. The bivariate model can also be used, along with suitable additional controls, to examine whether referees 'even up' decisions. Buraimo et al. (2007) , in their study of the German Bundesliga and the English Premier League, find that a yellow card previously awarded to the home (away) team increases the probability of the away (home) team receiving a similar sanction. As the authors suggest, this could reflect retaliation by players or the tendency for referees to 'even-up' decisions. We consider this issue further in relation to Table 6 .
A unique feature of this study is the opportunity to test for the influence of nationality on decisions. In European cup football, referees are assigned to matches according to Article 19.02 of the Regulations of the Champions League and UEFA Cup 13 . Generally, referees cannot be from the same football association as the two teams competing in the contest. Given this, home nation bias should be of limited concern. However, this does not preclude the possibility of variation in referee behaviour by nationality (as Table 3 suggests). Nor does it preclude the possibility that referees form judgements about teams and nations 14 . five leagues. Also, more disciplinary points are awarded to the home team and away team if they are both drawn from one of the big five leagues. Our findings regarding league reputation may be somewhat blurred if team quality is correlated with the level of the league. In an attempt to disentangle league reputation from team quality, we excluded from the sample teams from the 'big five' leagues who have been more successful in European competition (teams with a coefficient index greater than five). Therefore, in Model (3) of Table 5 the sample is restricted to teams from the 'smaller' leagues together with the weaker teams from the 'big five' (clubs who have either been less successful in Europe or who have qualified less often). In general, the 'big five' league dummies in both home and away equations are insignificant. The one exception is the significance (at the 10% level) of the 'big five' home coefficient. The negative sign appears to confirm a reputation effect, rather than a pure quality effect, particularly since the difference in team coefficient index is now significant.
Sensitivity analysis, in the form of a separate analysis for yellow cards, is presented in Table 6 , Model (1). In general, the coefficients are less significant compared to the disciplinary points models. However, it is possible to control for an additional feature in these specifications, namely the extent to which red card offences relate to yellow card offences. Here evidence is found of simultaneity between the award of red cards and yellow cards: teams that are punished for red card offences also tend to incur more yellow cards. There is also some evidence to support the assertion that referees 'even-up' contests: the propensity for the home (away) team to incur yellow cards increases when the away (home) team receives a red card (where a red card follows from a second yellow card offence). Table 6 also provides a further sensitivity test through the inclusion of within game parameters for Champions League matches only. Model (2) in Table 6 presents the corresponding results of Model (2) from Table 5 for the Champions League only and Model (3) in Table 6 Table 7 we provide more detail on the significance of the referee nationality and club nationality effects (using the results from our preferred specification, Model (2) in Table   5 ). A priori, and in the light of the above discussions, it may be expected that referees from the larger associations (England, France, Germany, Italy and Spain) will be less prone to implicit favouritism compared to referees from other associations. There appears to be some evidence to support this. Officials from Holland, Norway, Russia, Scotland and Sweden tend to award fewer disciplinary points to the home team. However, Belgian, Dutch, Russian and Swedish referees also tend to issue fewer disciplinary points to the away team. There are also some interesting anomalies in the data. Portuguese officials issue more disciplinary points to the away team. On the other hand, Greek officials tend to issue more sanctions (to both the home and away teams).
Some of the patterns observed in Table 7 are consistent with the descriptive analysis presented in Table 3 .
In terms of the club nationality effects, Romanian, Italian and Spanish clubs playing at home (or away) tend to incur more disciplinary sanctions. Furthermore, teams playing against
Italian opposition tend to be issued with fewer sanctions. Some of these effects tend to offset some of the benefits associated with league reputation identified earlier. However, it is also apparent that when a team is from Spain or Portugal there is a tendency for the opposition to incur more disciplinary sanctions. It is also possible that some of these effects are capturing playing styles rather than implicit favouritism on the part of the referee. Table 7 about here
The precise role of nationality in influencing referee decisions is difficult to identify not least because of the difficulties involved in disentangling the interplay between referee nationality, team nationality, and team reputation. Akerlof (1997) and Akerlof and Kranton (2000) suggest that individual decisions are influenced by one's own identity and the perception of others. This notion seems particularly relevant in the present context since football referees, much like officials in many other sports, are required to make split-second decisions under uncertainty. The results of this study suggest that when faced with a key (and possibly contentious) decision, a referee is likely to be influenced by his (national) identity and the nationality of the team, and his perception of team quality and league reputation.
Conclusion
This study has considered the influences on agents' decisions in an international setting.
Using data from European cup football matches, it is found that referees tend to favour home teams when disciplining players. Consistent with previous work, social pressure is an important influence on behaviour, with crowd density and stadium architecture playing important roles. The incidence of disciplinary sanction is also influenced by the type and stage of the competition.
The international context for this study allows a new dimension to decision-making to be investigated, namely the role played by nationality. Referees are required to make split-second decisions. Faced with significant time pressure, individuals tend to focus on salient cues in forming a decision. Dohmen (2008) and Sutter and Kocher (2004) argue that in the case of football referees, crowd noise is the salient cue. This analysis confirms that crowd noise is important but also suggests that decisions are influenced by referee and team nationality, and league reputation.
The finding that (national) identity helps shape the decisions of referees ties into the theoretical work on identity and individual decision-making within a utility maximising framework. The role played by (national) identity in influencing agents' decisions ought to be a major concern of economists and this research on referees may help stimulate further work in this area. The results are also of relevance for agency theory. It has been noted by Dohmen (2008) that if social forces manipulate the agent (referee) to take actions that result in undesired outcomes (favouritism) it can be optimal for the principal (football association) to deprive the agent of his discretion. In designing rule structures that may limit the discretion of the agent (as is done in large organisations) account needs to be taken not only of how agents decide under social pressure but also of how national identity shapes agents' decision making. in parentheses. ***, **, *, significant at 1%, 5% and 10% levels, respectively (two-tailed tests). The model used is assumed to be identified without an exclusion restriction. In our view, it is difficult to justify an exclusion restriction as there does not appear to be a sound (theoretical) reason for it. A priori, we have no strong reason to believe that the determinants of disciplinary sanctions for the home and away teams should be different. Therefore, we assume identification of the model is achieved through functional form and distributional assumptions. Nonetheless based on preliminary results, we did re-run the model excluding track and fence from the away team equation. The findings, available from the first named author on request, are consistent with those reported here. 
